I 0 2 M. ANDERSSON, A. R. P. WALKER AND H. C. FALCKE I956 from severe malnutrition, and (2) Bantu infants seen in the out-patients' department. Studies have included clinical and radiological observations, also determinations of the vitamin C concentration in the plasma of the subjects examined, and in popular baby foods prepared by Bantu mothers.
EXPERIMENTAL

Subjects
Malnourished children in hospital. The thirty-three children investigated in hospital were urban Bantu infants of ages ranging from 4 to 24 months, the mean age being 11 months. Sixteen were severely malnourished, as shown by retarded growth, dyspigmentation of the skin and often of the hair, and occasionally by dermatosis and oedema. Four had gastro-enteritis, seven suffered from various infections; the remaining six had miscellaneous complaints. An X-ray examination of the femur was carried out for each child.
'Normal' Bantu infants. Twenty-nine were selected from the out-patients' department, having been brought there mainly for minor complaints or for a routine check.
Their ages ranged from 4 to 18 months, the mean age being 10 months.
Diet
The malnourished subjects were receiving no breast milk. Of the twenty-nine out-patient subjects, sixteen were wholly or partly breast fed ; the remaining thirteen were having either very little or no breast milk. Only one patient, a malnourished subject, was said to receive fruit or vegetables regularly. T h e mothers of all the other infants said that such foodstuffs were given infrequently or not at all. The almost exclusive sources of nourishment were stated to be: (I) cereal 'paps' prepared with or without a little milk, (2) proprietary cereal-dried-milk mixtures prepared usually with water only, (3) dried-milk mixtures made up with water, and (4) miscellaneous mixtures (see Walker, Fletcher et al. 1955) .
Samples of foodstuffs for vitamin C determination were collected from preparations brought by mothers for feeding their babies while waiting at the out-patients' department. A previous investigation (Walker, Fletcher et al. 1955) has revealed that such samples are representative of what urban Bantu mothers prepare at home for their young children.
Methods
I n the plasma, the vitamin C present is usually regarded as being in transport to the erythrocytes, white cells and platelets (Bicknell & Prescott, 19 53) . Plasma vitamin C is thus the most labile of fractions present in the components of the blood, and in general reflects recent intake of the substance. Since the rarity of scurvy in Bantu infants is well recognized, it was thought that a verification of this belief might be best achieved by showing that a low plasma concentration of vitamin C (consistent with a scorbutic state) was virtually absent in the series of subjects examined, whether malnourished or well. Accordingly, we have limited our studies to determining
VOl. I 0
Rarity of infantile scurvy among the Bantu 103 vitamin C concentrations in the plasma rather than in whole bood or 'buffy' layer. T o determine the plasma value, 4 ml. blood were collected from the external jugular vein or from the femoral vein, usually about 3 h after breakfast. The blood was preserved with one drop of 30 yo (w/v) potassium oxalate. I n the first few determinations, two drops of 5 % (w/v) potassium cyanide were added, as recommended by Pijoan & Klemperer (1937) , but this procedure was found unnecessary when determinations were carried out within an hour of collection. Vitamin C was determined by the method described by King (1947) . The vitamin concentration in food mixtures was determined by the method described by Kon & Mawson (1950) .
RESULTS
Results for the vitamin C concentrations in the blood plasma and in the infant foods are given in Tables I and 2. Radiological observations of the end of the femur showed no stigmata of scurvy; for example there was no evidence of the 'white line' (Bicknell & Prescott, 1953; Graham, 1952) . * Mean value with standard deviation. t Among the thirty-one breast-fed infants eight were receiving orange supplements, but it was stated that there was no essential difference between groups with and without such supplementation. Among the artificially fed, seventy-nine infants given orange juice had a mean plasma concentration of 0.30 mg vitamin C, and forty-five with no orange juice of 0 1 2 mg vitamin C/IOO ml. plasma. 
DISCUSSION
The clinical picture of infantile scurvy is well known (Hess, 1920; Bicknell & Prescott, 1953 ; Graham, 1952) . In no Bantu infant examined was there evidence of this disease.
The possible presence of subclinical scurvy, however, could not be excluded. Table I indicates, firstly, that the values for plasma vitamin C in the sick subjects were compatible with an absence of frank scurvy, and secondly, that the values in the out-patient infants were similar to those given for American subjects (Snelling, 1939) .
The lower mean value for the infants in hospital is presumably related to the prevalence of infections among them : twelve of the group of sixteen severely malnourished infants were suffering from gastro-intestinal disorders.
The source of the vitamin is puzzling. Its concentration in the baby foods examined was very low ( Table 2) . If, as we think often happens, babies are weaned exclusively on such foods, then their maximum daily intake can scarcely exceed a few milligrammes.
Of the twenty-eight samples of foodstuffs examined, twelve contained no vitamin C ; from the information obtained it has been calculated that of the sixteen remaining samples eleven provided a daily intake of less than 3 mg; the other five samples provided from 4 to 8 mg daily. Undoubtedly a large proportion of urban Bantu infants receive some vitamin C from fruit and vegetable sources, although all observations and inquiries made testify the irregularity of the practice. If such supplementation is the reason why scurvy among weaned or partly weaned Bantu infants is almost unknown, the implication is that all subjects examined by us, indeed, all such Bantu infants in general, are receiving supplements, which is highly improbable. Yet, the only alternative is to postulate an endogenous production of the vitamin. Further investigations to elucidate the problem are being undertaken.
SUMMARY
I . Thirty-three urban Bantu infants with severe malnutrition or other ailments necessitating hospital treatment and twenty-nine 'normal' infants attending the outpatients' department, all under 2 years of age, were examined in Johannesburg for clinical or radiological evidence of scurvy. Their plasma vitamin C concentration and the vitamin C content of the foods given to the weaned or partly weaned infants were determined.
2. No evidence of scurvy was found, and in all subjects the plasma vitamin C concentration was consistent with the absence of the disease, although the foods given to the infants contained very little vitamin C.
3. It is submitted that the possibility of endogenous production of the vitamin cannot be excluded. This paper is published with the permission of the South African Council for Scientific and Industrial Research.
